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Description

The present invention relates to a discharge and fill
device for use on a cylinder for storing gas at elevated
pressure. The cylinder for storing gas is sometimes
called a bottle. In many cases the gas stored at the el-
evated pressure is partly liquefied at ambient tempera-
ture. A suitable example of a gas stored in such a cylin-
der or bottle is a petroleum gas.

A conventional discharge and fill device for use on
a cylinder for storing gas at elevated pressure compris-
es a housing having the shape of an elbow, which hous-
ing is provided with a fill end, a connector end having
connection means for connecting the housing to a boss
of the cylinder, an open-ended passage extending be-
tween the fill end to the connector end, and a manually-
operated valve allowing or stopping fluid flow through
the passage.

The fill end is provided with screw threads to which
either a fill nozzle or a pressure regulator can be con-
nected. The pressure regulator is provided with an inlet
end which can be connected to the fill end of the hous-
ing, and with an outlet end to which an appliance is con-
nected. A cylinder provided with conventional discharge
and fill device is filled through the fill end of the housing,
and through that same fill end the cylinder is also dis-
charged.

In order to fill the cylinder, a fill nozzle is connected
to the fill end of the housing. The manually-operated
valve is opened and the cylinder is filled. When filling
has been completed the valve is closed, and the fill noz-
Zle is removed.

The gas cylinder which has been filled in the above-
described manner with liquefied petroleum gas can now
be used to supply gas to an appliance for cooking or
heating. Such an appliance is being connected by
means of a conduit, such as a hose, to the outlet end of
the pressure regulator pertaining to the appliance. In or-
derto supply gastothe appliance the pressure regulator
is connected to the fill end of the housing, and the valve
is opened. To interrupt flow of gas to the appliance, the
valve is closed.

When the cylinder is empty, the pressure regulator
is disconnected from the discharge end of the housing,
and the cylinder is exchanged for a full one. The empty
cylinder is returned to a filling station in order to be filled.
Prior to being filled the cylinder is inspected, which is
highly desirable from a safety point of view. With the con-
ventional discharge and fill device, the pressure regula-
tor remains with the appliance.

Japanese patent publication No. 63 167 199 dis-
closes a discharge and fill device for use on a cylinder
for storing gas at elevated pressure, which device com-
prises a housing which is provided with a fill end, a con-
nector end having connection means for connecting the
tubular housing to a neck ring secured in the cylinder
and provided with an inlet and with an outlet opening,
and an outlet end, which housing is further provided with
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a fill passage extending between the fill end to outlet
opening in the connector end, a discharge passage ex-
tending between the inlet opening of the connector end
to the outlet end, an inlet control valve arranged in the
inlet passage, and a discharge control valve arranged
in the discharge channel.

This known device thus has separate passages for
filling and discharging the cylinder. Also in this device a
separate pressure regulator has to be connected to the
outlet end.

A disadvantage of the conventional discharge and
fill device is that, because the pressure regulator re-
mains with the appliance, it is not returned with the emp-
ty cylinder, and consequently the pressure regulator
cannot be inspected.

European patent application publication No. 393
234 discloses a recent discharge and fill device for use
on a cylinder for storing gas at elevated pressure. This
device comprises a tubular housing which is provided
with afill end, a connector end having connection means
for connecting the tubular housing to a boss of the cyl-
inder, an open-ended passage extending between the
fill end to the connector end, a spring-loaded non-return
inlet valve arranged in the open-ended passage near
the fill end, a spring-loaded flow control valve arranged
in the open-ended passage near the connector end, and
aconnector pin transferring the motion of the valve body
of the non-return inlet valve to the valve body of the flow
control valve.

The fill end is provided with a flange to which either
a fill nozzle or a pressure regulator can be connected,
so that the cylinder provided with conventional dis-
charge and fill device is filled through the fill end of the
tubular housing, and through that fill end the cylinder is
also discharged.

In order to fill the cylinder, a fill nozzle is connected
to the fill end of the tubular housing. The fill nozzle is
provided with a valve control mechanism that can open
the valves in the tubular housing pushing the valve body
of the non-return inlet valve in the direction of the con-
nector end against the action of the spring. The motion
of the valve body is transferred by the connector pin to
the valve body of the flow control valve, so that the flow
control valve is opened as well. The cylinder can now
befilled. Whenfilling has been completed the non-return
inlet valve and the flow control valve are closed, and the
fill nozzle is removed.

The gas cylinder which has beenfilled in the above-
described manner with liquefied petroleum gas can now
be used to supply gas to an appliance for cooking or
heating. Such an appliance is being connected by
means of a conduit, such as a hose, to the outlet end of
the pressure regulator pertaining to the appliance. In or-
der to supply gas to the appliance the inlet end of the
pressure regulator is connected to the fill end of the tu-
bular housing. The pressure regulator is provided with
means for operating the valves in the tubular housing,
which means comprise an actuator and a control mech-
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anism which includes a pin slideably arranged in the in-
let end of the pressure regulator. The pressure regulator
is further provided with an outwardly protruding inlet end
which pushes the valve body of the non-return inlet
valve away from the fill end of the tubular housing. To
allow gas flowing into the pressure regulator, one dis-
places the actuator from a first position to a second po-
sition, which displacement causes the end of the pin to
move out of the inlet end of the pressure regulator. The
movement of the pin displaces the valve body of the
non-return inlet valve to an open position against the
action of the spring, and the displacement is transferred
via the connector pin to the valve body of the flow control
valve so that also the flow control valve is opened. To
interrupt flow of gas to the appliance, the actuator on the
pressure regulator is returned to the first position caus-
ing the pin to retract into the inlet end of the pressure
regulator so as to allow closing of the non-return inlet
valve and the flow control valve.

When the cylinder is empty, the pressure regulator
is disconnected from the discharge end of the tubular
housing, and the cylinder is exchanged for a full one.
The empty cylinder is returned to a filling station in order
to be filled. Prior to being filled the cylinder is inspected,
which is highly desirable from a safety point of view. With
the conventional discharge and fill device, the pressure
regulator remains with the appliance.

The more recent device has the same disadvantage
as the conventional discharge and fill device.

A further disadvantage of the more recent dis-
charge and fill device is that there are two valves ar-
ranged in the passage of the tubular housing. This had
been done to reduce the chance of accidental escape
of high pressure gas. However, even when the flow con-
trol valve is open, the presence of the flow control valve
is a restriction to fluid flow which adversely affects the
rate at which the cylinder can be filled.

It is an object of the present invention to provide a
discharge and fill device in which the pressure regulator
is integrated.

To this end the discharge and fill device for use on
a cylinder for storing gas at elevated pressure according
tothe present invention comprises a T-piece and a pres-
sure regulator, wherein the T-piece has a fill end, a con-
nector end having connection means for connecting the
T-piece to a boss of the cylinder, and a discharge end,
wherein the T-piece includes an open-ended main pas-
sage extending between the fill end and the connector
end, and an open-ended discharge passage extending
from the main passage to the discharge end, wherein
the T-piece is provided with a non-return inlet valve ar-
ranged in the main passage near the fill end, and a dis-
charge control valve arranged in the discharge passage,
and wherein the pressure regulator is provided with an
inlet end which is in fluid communication with the dis-
charge end of the T-piece, an outlet end provided with
means for connecting an appliance to it, and means for
operating the discharge control valve.
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An advantage of the device of the present invention
is that the main passage does not contain the discharge
control valve. A further advantage is that the main pas-
sage is only used for filling the cylinder, and that the dis-
charge passage is only used for discharging the cylin-
der, and therefore the diameter of the discharge pas-
sage can be made smaller than the diameter of the main
passage. This smaller diameter provides a restriction to
uncontrolled fluid flow in the event that the pressure reg-
ulator is accidentally separated from T-piece.

The invention will now be described in more detail
by way of example with reference to the accompanying
Figure showing a partial cross-sectional view of the dis-
charge andfill device according to the present invention.

Reference is made to the Figure. The discharge and
fill device 1 according to the present invention is ar-
ranged on a cylinder 2 for storing gas at elevated pres-
sure. The device 1 comprises a T-piece 3and a pressure
regulator 4.

The cylinder 2 comprises a top cover 6, a cylindrical
side wall 7, and a bottom cover (not shown). In an open-
ing 8 in the top cover 6 a boss 9 is secured.

The T-piece 3 has a fill end 10, a connector end 11
having connection means 12 in the form of screw
threads for connecting the T-piece 3 to the boss 9 of the
cylinder 2, and a discharge end 13. The T-piece 3 in-
cludes an open-ended main passage 15 extending be-
tween the fill end 10 and the connector end 11, an open-
ended discharge passage 16 extending from the main
passage 15 to the discharge end 13. In the main pas-
sage 15, near the fill end 10 is arranged a non-return
inlet valve 20, and in the discharge passage 16, near
the discharge end 13 is arranged a discharge control
valve 22. The discharge passage 16 begins at a location
which is between the bottom of the valve body 23 and
the connector end 11.

The non-return inlet valve 20 comprises a valve
body 23 with a seal 24 which can seal against a tapered
surface 25 of the main passage 15, and a spring 27 ex-
erting aforce on the valve body 23 so that the valve body
23 is pressed against the tapered surface 25. The dis-
charge control valve 22 comprises a valve body 28 load-
ed by spring 29.

The pressure regulator 4 is provided with an inlet
end 31 which is in fluid communication with the dis-
charge end 13 of the T-piece 3. The inlet end 31 is at-
tached to the discharge end 13, and part of the inner
surface 32 of the inlet end 31 forms the valve seat of the
discharge control valve 22. The pressure regulator is
known as such, and its design will not be discussed in
detail.

The pressure regulator 4 is further provided with an
outlet end 33 provided with connector 34 for connecting
an appliance to it, and with means 37 for operating the
discharge control valve 22. The means 37 for operating
the discharge control valve 22 include an external actu-
ator 40 and a control mechanism extending from the ex-
ternal actuator 40 to control the discharge control valve
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22, wherein the control mechanism includes a pin 41 for
displacing the valve body 23 of the discharge control
valve 22.

In order tofill the cylinder 2, a fill nozzle (not shown)
is connected to the fill end 10 of the T-piece 1. The fill
nozzle is provided with a valve control mechanism that
can open the non-return inlet valve 20 by pushing the
valve body 23 in the direction of the connector end 11,
so that the non-return inlet valve 20 is opened. The cyl-
inder 2 can now be filled. When filling has been com-
pleted the non-return inlet valve 20 is closed, and the fill
nozzle is removed.

The cylinder 2 filled in the above-described manner
with liquefied petroleum gas can now be used to supply
gas to an appliance (not shown) for cooking or heating.
Such an appliance is provided with a hose (not shown)
provided with a connector (not shown), and in order to
supply gas to the appliance the connector is connected
to the connector 34 of the outlet end 33 of the pressure
regulator 4. The connectors on the outlet end and on the
hose are known as such, and they will not be discussed
in detail. To allow gas flowing into the pressure regulator
4, one displaces the external actuator 40 from a first po-
sition to a second position, which displacement causes
the end of the pin 41 to move out of the inlet end 31 of
the pressure regulator 4. The movement of the pin 41
displaces the valve body 28 of the discharge flow control
valve 22 against the action of the spring 29 to an open
position. To interrupt flow of gas to the appliance the ex-
ternal actuator 40 on the pressure regulator 4 is returned
to the first position, and the pin 41 retracts into the inlet
end 31 of the pressure regulator 4 so as to allow closing
of the discharge flow control valve 22.

When the cylinder 2 is empty, the hose of the appli-
ance is disconnected from the connector 34, and the cyl-
inder is exchanged for a full one. The empty cylinder is
returned to a filling station in order to be inspected and
filled. Since the pressure regulator 4 remains on the cyl-
inder 2, the pressure regulator 4 can be inspected and
serviced as well at the filling station.

The outlet end 33 of the pressure regulator may
pass through an opening 42 in a rim 43 attached to the
upper end of the cylinder 2. The outlet end 34 can also
be secured in the opening 42. The rim 43 can be part of
the cylindrical side wall 7 of the cylinder 2, or it can be
a separate rim attached to the cylindrical side wall 7.

Suitably the control mechanism of the means for op-
erating the discharge control valve includes a fusible
component, and more suitably the pin 41 is made of fu-
sible material.

Suitably the valve body 23 of the non-return inlet
valve 20 includes a safety valve (not shown).

In an alternative embodiment, the inlet end of the
pressure regulator is provided with a right-angle con-
nector, and the actuator is arranged on the right-angle
connector.
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Claims

1. Discharge and fill device (1) for use on a cylinder
(2) for storing gas at elevated pressure, which de-
vice comprises a T-piece (3) and a pressure regu-
lator (4), wherein the T-piece (3) has a fill end (10),
aconnector end (11) having connection means (12)
for connecting the T-piece (3) to a boss (9) of the
cylinder (2), and a discharge end (13), wherein the
T-piece (3) includes an open-ended main passage
(15) extending between the fill end (10) and the con-
nector end (11), and an open-ended discharge pas-
sage (16) extending from the main passage (15) to
the discharge end (13), wherein the T-piece (3) is
provided with a non-return inlet valve (20) arranged
in the main passage (15) near the fill end (10), and
a discharge control valve (22) arranged in the dis-
charge passage (16), and wherein the pressure
regulator (4) is provided with an inlet end (31) which
is in fluid communication with the discharge end
(13) of the T-piece (3), an outlet end (33) provided
with means (34) for connecting an appliance to it,
and with means (37) for operating the discharge
control valve (22).

2. Discharge and fill device as claimed in claim 1,
wherein the discharge control valve (22) comprises
a spring-loaded valve body (28) and a valve seat
(82) arranged at the end of the discharge end (13).

3. Discharge and fill device as claimed in claim 1 or 2,
wherein the inlet end (31) of the pressure regulator
(4) is attached to the discharge end (13) of the T-
piece (3).

4. Discharge and fill device as claimed in claim 1,
wherein the inlet end (31) of the pressure regulator
(4) is attached to the discharge end (13) of the T-
piece (3), wherein the discharge control (22) valve
comprises a spring-loaded valve body (28), and
wherein the valve seat (32) of the discharge control
valve (22) is part of the inlet end (31) of the pressure
regulator (4).

5. Discharge and fill device as claimed in anyone of
the claims 1-4, wherein the means (37) for operat-
ing the discharge control valve (22) include an ex-
ternal actuator (40) and a control mechanism ex-
tending from the external actuator to control the dis-
charge control valve (22).

6. Discharge and fill device as claimed in claim 5,
wherein the control mechanism includes a fusible
component.

7. Discharge and fill device as claimed in anyone of
the claims 1-6, wherein the non-return inlet valve
(20) includes a safety valve.
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8. Cylinder for storing a gas at elevated pressure pro-

vided with the discharge and fill device (1) as
claimed in anyone of the claims 1-7.

Patentanspriiche

1.

AuslaB- und Flllvorrichtung (1) zur Verwendung auf
einer Flasche (2) zum Aufbewahren von Gas unter
hohem Druck, welche Vorrichtung ein T-Stiick (3)
und einen Druckregler (4) aufweist, wobei das T-
Stick (3) ein Fillende (10), ein AnschluBende (11),
das mit AnschluBmitteln (12) zum Verbinden des T-
Stickes (3) mit einer Nabe (9) der Flasche (2) aus-
gestattet ist, und ein AuslaBende (13) aufweist, wo-
bei das T-Stuck (3) einen offenen Hauptdurchlai
(15), der zwischen dem Fillende (10) und dem An-
schluBende (11) verlauft, und einen offenen Aus-
laBdurchlaB (16) enthalt, der sich vom Hauptdurch-
laB (15) zum AuslaBende (13) erstreckt, wobei das
T-Stlck (3) mit einem EinlaBRickschlagventil (20),
das im HauptdurchlaB (15) nahe dem Fillende (10)
liegt, und mit einem AuslaBsteuerungsventil (22)
ausgestattet ist, das im AuslaBdurchlaB (16) liegt,
und wobei der Druckregler (4) mit einem EinlaBen-
de (31), das in Fluidverbindung mit dem AuslaBen-
de (13) des 7-Stlckes (3) steht, einem AuslaBende
(33), das mit Mitteln (34) zum daran AnschlieBen
eines Gerates ausgestattet ist, und Mitteln (37) zum
Betéatigen des AuslaBsteuerungsventiles (22) ver-
sehen ist.

AuslaB- und Fuillvorrichtung nach Anspruch 1, bei
welcher das AuslaBsteuerungsventil (22) einen fe-
derbelasteten Ventilkérper (28) und einen Ventilsitz
(32) aufweist, der am Ende des AuslaBendes (13)
angeordnet ist.

AuslaB- und Fullvorrichtung nach Anspruch 1 oder
2, bei welcher das EinlaBende (31) des Druckreg-
lers (4) am AuslaBende (13) des T-Stlickes (3) be-
festigt ist.

AuslaB- und Fuillvorrichtung nach Anspruch 1, bei
welcher das EinlaBende (31) des Druckreglers (4)
am AuslaBende (13) des T-Stiickes (3) angebracht
ist, wobei das AuslaBsteuerungsventil (22) einen
federbelasteten Ventilkérper (28) aufweist, und wo-
bei der Ventilsitz (32) des AuslaBsteuerungsventi-
les (22) Teil des EinlaBendes (31) des Druckreglers
(4) ist.

AuslaB- und Fillvorrichtung nach einem der An-
spriche 1-4, bei welcher die Mittel (37) zum beté&ti-
gen des AuslaBBsteuerungsventiles (22) ein auBBe-
res Betatigungsglied (40) und einen Steuerungs-
mechanismus enthalten, der vom auBeren Betati-
gungsglied weg verlduft, um das AuslaBsteue-
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rungsventil (22) zu steuern.

AuslaB- und Fullvorrichtung nach Anspruch 5, bei
welcher der Steuerungsmechanismus eine
schmelzbare Komponente enthalt.

AuslaB- und Fillvorrichtung nach einem der An-
spriche 1-6, bei welcher das EinlaB-Riickschlag-
ventil (20) ein Sicherheitsventil enthalt.

Flasche zum Aufbewahren von Gas unter hohem
Druck, die mit einer AuslaB- und Fillvorrichtung (1)
nach einem der Anspriiche 1-7 ausgestattet ist.

Revendications

Dispositif de décharge et de remplissage (1) desti-
né a étre utilisé sur un cylindre (2) d'entreposage
de gaz sous une pression élevée, lequel dispositif
comporte une piéce en T (3) et un régulateur de
pression (4), dans lequel la piece en T (3) présente
une extrémité de remplissage (10), une extrémité
de raccord (11) dotée de moyen de raccordement
(12) pour raccorder la piece en T (3) a une protu-
bérance (9) prévue sur le cylindre (2), et une extré-
mité de décharge (13) dans lequel la piece en T (3)
comporte un passage principal (15) & extrémité
ouverte s'étendant entre I'extrémité de remplissage
(10) et I'extrémité du raccord (11), et un passage de
décharge (16) a extrémité ouverte s'étendant entre
le passage principal (15) et I'extrémité de décharge
(13), la piece en T (8) étant dotée d'un clapet anti-
retour d'entrée (20) agencée dans le passage prin-
cipal (15) a proximité de l'extrémité de remplissage
(10), et un clapet de commande de décharge (22)
agencé dans le passage de décharge (16), et le ré-
gulateur de pression (4) est doté d'une extrémité
d'entrée (31) qui est en communication d'écoule-
ment avec |'extrémité de décharge (13) de la piéce
en T (3), d'une extrémité de sortie (33) dotée d'un
moyen (34) pour y raccorder un appareil, et d'un
moyen (37) servant a actionner le clapet de com-
mande de décharge (22).

Dispositif de décharge et de remplissage selon la
revendication 1, dans lequel le clapet de comman-
de de décharge (22) comporte un corps de clapet
(28) placé sous la contrainte d'un ressort et un siége
de clapet (32) agencé a l'extrémité de décharge
(13).

Dispositif de décharge et de remplissage selon les
revendications 1 ou 2, dans lequel I'extrémité d'en-
trée (31) du régulateur de pression (4) est fixée a
I'extrémité de décharge (13) de la piece en T (3).

Dispositif de décharge et de remplissage selon la
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revendication 1, dans lequel l'extrémité d'entrée
(31) du régulateur de pression (4) est fixée a I'ex-
trémité de décharge (13) de la piéce en T (3), le
clapet (22) de commande de décharge comportant
un corps de clapet (28) placé sous la contrainte d'un
ressort, et le siége de clapet (32) du clapet (22) de
commande de décharge fait partie de I'extrémité
d'entrée (31) du régulateur de pression (4).

Dispositif de décharge et de remplissage selon
I'une quelconque des revendications 1 & 4, dans le-
quel le moyen (37) servant a actionner le clapet (22)
de commande de décharge comporte un dispositif
externe d'actionnement (40) et un mécanisme de
commande partant du dispositif externe d'actionne-
ment pour commander le clapet (22) de commande
de décharge.

Dispositif de décharge et de remplissage selon la
revendication 5, dans lequel le mécanisme de com-
mande comporte un composant fusible.

Dispositif de décharge et de remplissage selon
I'une quelconque des revendications 1 &4 6, dans le-
quel le clapet anti-retour d'entrée (20) comporte un
clapet de sécurité.

Cylindre d'entreposage de gaz sous une pression
élevée doté du dispositif de décharge et de remplis-
sage (1) selon I'une quelconque des revendications
1a7.
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